We investigate the impact of the Affordable Care Act's dependent coverage mandate on insurance premiums. The expansion of dependent coverage under the ACA allows young adults to remain on their parent's private health insurance plans until the age of 26. We find that the mandate has led to a 2.5-2.8 percent increase in premiums for health insurance plans that cover children, relative to single-coverage plans. We find no evidence that the mandate caused an increase in the amount of the employee contribution for family plans.
Introduction
The dependent coverage mandate was one of the first components of the Affordable Care Act (ACA) to be implemented. Under the new federal mandate, children can remain on their parent's private health insurance plans 1 until the age of 26. 2 Early estimates suggest that the mandate has substantially increased the rate at which young adults aged 19-25 are covered by their parent's health insurance plans (Antwi et al., 2013; Cantor et al., 2012b; Sommers and Kronick, 2012; Sommers et al., 2013 ). An important component of the welfare implications of the dependent mandate is understanding how premiums were affected by the dependent mandate and how those effects were distributed between policy holders and firms. In this paper we estimate the effect of the dependent mandate on the premiums of the health insurance plans that cover children. However, this study is more than just an analysis of the ACA. More broadly, we provide insight into the allocation and incidence of benefit mandates on employers and employees in the U.S. labor market, which is fundamentally linked with employer-based health insurance.
The effect of benefit mandates on health insurance premiums has rarely been studied because previous benefit mandates are limited in scope and scale. We take advantage of the ACA's large scale dependent mandate to provide the first set of estimates on the topic. Furthermore, we are the first to specifically investigate how employee contributions are affected by benefit mandates. We find that the total premium for family plans increased by approximately $350 to $400 relative to single plans (approximately a 2.5 percent to 2.8 percent increase). However, we find no evidence that firms have directly shifted the increase in premiums to the employees who have family coverage through higher employee contributions to their health insurance plans. We conclude three potential outcomes may exist: 1) the increases in the total premiums are absorbed by the firm; 2) the increases in the total premiums are passed on to employees with both family or single plans through cross subsidization of single plans; or, 3) the increases in the total premiums are passed on to employees through another mechanism, such as through lower wages.
1 The dependent coverage mandate applies to both employer-based plans and plans purchased in the individual insurance market. We focus on employer-based plans because they represent the vast majority of private plans and the data is more easily accessible.
2 When a child turns 26 years old, the employer may continue to cover the child and the value of the coverage can continue to be excluded from the employee's income for the full tax year.
There has been a large amount of interest in evaluating the effect of the ACA's dependent mandate on the 19-25 year olds who have acquired insurance through the new law. Most notably, Antwi et al. (2013) estimate that the mandate led two million young adults to acquire health insurance from their parent's employer-sponsored plans. Aside from the welfare gains of increasing the rate of insurance coverage for young adults, Antwi et al. (2013) and Slusky (2013) investigate whether the new law may have reduced the labor supply of young adults. We provide no formal welfare analysis on the topic, however, our study provides insight into the costs of the mandate and how those costs are potentially distributed across employers and employees. These estimates are a precursor for any future welfare analysis on the topic.
Enrolling young adults as dependents is relatively inexpensive for families, and often the marginal cost for the family is zero (in the absence of general equilibrium effects from dependent mandate laws). Young adults are typically very healthy, therefore, we would not expect the increase in premiums to be substantial. If premiums did not substantially increase, the dependent mandate provided a very easy and inexpensive solution to the problem of uninsurance among young adults, the age group which has had the highest rate of uninsurance. However, if premiums did increase, the welfare effect of the mandate is less clear. The welfare properties of the mandate depend not only on the size of the premium increase, but also how the increases are distributed between employers and employees.
In this paper we use the Medical Expenditure Panel Survey-Insurance Component (MEPS-IC) (Agency for Healthcare Research and Quality, 2012) data to address how total premiums and employee contributions to premiums were affected by the dependent mandate provision of the ACA.
We find strong and robust evidence that the total premiums of plans covering children do increase, however, we find no evidence that employee contributions towards premiums increase. Previous literature on group-specific health insurance mandates (Gruber, 1994; Lahey, 2012; Bailey, 2013a) finds that employers pay close to nothing because they are able to pass the additional costs on to employees. The contributions of this paper build upon the three previous papers by studying how both premiums and employee contributions were affected by a large nationwide mandate. In addition, the findings in this paper contrast with the findings in other papers that have more broadly studied health insurance premiums. Baicker and Chandra (2006) find that a 2.3 percent decrease in wages is associated with a 10 percent increase in premiums and Anand (2011) finds that establishments reduce compensation to employees by $0.52 for each dollar increase in premiums.
However, Anand (2011) finds that establishments rely on increasing employee contributions when passing along the additional cost, rather than by decreasing wages. In regards to the ACA, Antwi et al. (2013) show that increases in dependent coverage were greater among those with lower marginal costs by comparing the plans of parents who already covered another child dependent to those who previously did not.
Our general identification strategy uses single health insurance plans as a control for family health insurance plans to differentiate the effect of the dependent coverage mandate from the effect of other ACA provisions that were implemented in 2010. However, the ACA also mandated that insurance polices cover pre-existing conditions for children starting in 2010. 3 We are able to take advantage of the fact that the Health Insurance Portability and Accountability Act of 1996 (HIPAA) already required this for small firms. We find that premiums for plans covering children still increase by a larger amount than those of single-coverage plans in small firms. To further display the robustness of the results we show that the dependent coverage mandate led to larger premium increases in states that had not passed their own versions of a dependent coverage mandate.
We make three important contributions to the literature in this paper. First, we estimate the magnitude of the premium increase caused by the ACA's dependent coverage mandate, and show our estimates are likely not driven by concurrent provisions of the ACA. These findings are of particular interest because of the scale and scope of the ACA's dependent mandate. Second, we are the first paper to use data on employee contributions to investigate the incidence of the benefit mandate. Third, we relate our results to the findings of Antwi et al. (2013) on the takeup of dependent coverage and discuss the potential of advantageous selection rather than adverse selection occurring in this insurance market (Einav et al., 2010) .
3 All people with pre-existing health conditions cannot be denied health insurance under the ACA starting in 2014.
2 Background and Motivation

The Dependent Coverage Mandate
The goal of the dependent coverage mandate was to increase the health insurance coverage rate of young adults aged 19-25 without imposing a significant economic burden. Under the new policy, group plans that offer dependent coverage must offer coverage to employees' young adult children through the age of 25. Unlike previous dependent mandates from state laws, this applies regardless of whether the young adult is a student, a dependent on a parent's tax return, lives with a parent, or is married. The mandate became effective for plans that had policy years beginning on or after September 23, 2010. However, Secretary of Health and Human Services Kathleen Sebelius asked leading insurance companies to begin covering young adults before the implementation date set out by the ACA. As a result, over 65 leading health insurance companies began providing coverage before the implementation date. 4
One caveat to the new policy is that the law does not apply to young adults who either have, or are eligible for, their own employer-based health insurance coverage if that plan was in existence prior to the passage of the ACA. In 2014, this exception to the dependent mandate will no longer apply, but in the meantime, this exception mitigates major shifts in the risk pool of single plans.
However, young adults may still give up their own employer-based coverage and gain access to their parent's coverage by reducing hours worked from full-time to part-time employment or exiting employment. Antwi et al. (2013) and Cantor et al. (2012b) find that the federal mandate did in fact reduce the number of young adults who were covered by private health insurance in their own name. Because young adults are relatively a healthy subpopulation of the risk pool, shifts of young adults out of single plans may actually increase the average premiums of single plans. Therefore, using single plans as the control group in the analysis will likely cause us to underestimate the true effect of the mandate on family plans.
Many states had passed their own dependent coverage mandates before 2010. However, these state laws tended to be limited in scope, for two reasons. First, the state laws applied to a narrower group of young adults-for instance they often excluded married individuals or nonstudents. Second, the state laws are also limited in scope by the federal Employee Retirement Income Security Act of 1974 (ERISA), which exempts self-insured firms from most state-level health insurance regulations, including state benefit mandates. Currently the majority of workers covered by employer-based health insurance are covered by self-insured firms. Therefore, we expect the federal dependent mandate to have a smaller effect in states that had already passed their own state-level dependent mandate.
Mandates in General
States often mandate that insurers cover specific conditions, treatments, or types of providers.
They occasionally mandate that insurers cover other types of persons, such as grandchildren or domestic partners. An extensive literature has examined these mandates (see Jensen and Morrisey (1999) for one review). A handful of papers have examined the costs of mandates and who pays for them. LaPierre et al. (2009) looked at data from the individual market and found that mandates in general do not have a statistically significant effect on premiums. Bailey (2013b) used data on employer health insurance from the Medical Expenditure Panel Survey and found that the average mandate increases premiums by between half a percent and one percent. However, most previous mandates have been much smaller in scope than the dependent mandate of the ACA. Our paper is the first to study the effect of a large nationwide mandate on premiums. Other papers, starting with Gruber (1994) , have found evidence that mandates intending to benefit a certain identifiable group (such as women of childbearing age) are paid for via reduced wages for that group. However, Gruber (1994) does not analyze the effect on premiums nor employee contributions. Gruber and McKnight (2003) describe two theories of why employers would increase the employee contribution to health insurance premiums, even though health insurance provides a tax advantaged way of compensating employees. The first theory is that they want to influence the choices of employees across their own plans and thus encourage employees to choose less generous plans. The second is that they want to encourage employees to drop coverage altogether, and get another entity (such as the government or a spouse's employer) to pay instead. According to the Gruber and McKnight framework, the dependent coverage mandate should be expected to increase employee contributions. The mandate should make insurance plans that cover children relatively more expensive. Therefore, employers should try to reduce costs by raising the employee contribution for family plans and thus encouraging employees to switch to single coverage plans.
Data
We use three independent sources of data to study the relationship between the ACA's dependent coverage mandate and premiums. The primary data set is the state level Medical Expenditure Panel 
Medical Expenditure Panel Survey-Insurance Component
The MEPS-IC is a nationally representative sample that collects information annually on health insurance plans through private and public sector employers. In the analysis we use the publicly available data, which is aggregated to the state level. The MEPS-IC provides information on three types of health insurance plans: 1) single coverage, which only covers the employee 2) employee-plusone coverage, which covers the employee and one other family member (this could be a child or a spouse) and 3) family coverage, which is defined as covering one or more members of the employee's immediate family and the plan is not employee-plus-one. In the case that the firm discriminates by family size in setting premiums, employers in the survey report the costs for a family of four.
Under the ACA, firms are not allowed to discriminate against the older dependents who are added on to an existing plan but are required to charge the same amount as would be charged for an additional dependent under the age of 19. Although it is much less common for a firm to price health insurance premiums by family size, including some firms that do charge by family size will cause the analysis to underestimate the effect on premiums and contributions. 5 Furthermore, in the analysis section we use only information for single coverage plans and family coverage plans because it is ambiguous if employee-plus-one plans are directly affected by the dependent mandate. 6
The top panel of Figure 1 shows the steady increase in both single and family health insurance premiums from 2003 through 2012. However, the figure suggests that premiums for family plans have increased at a faster rate than premiums for single-coverage plans. This is consistent with Branscome (2012) who finds that the premiums for single plans increased by 162.1 percent from 1996 to 2011 while the premiums for family plans increased by 203.2 percent during the same time period. For this reason, we include plan specific trends in our analysis. The first panel of Table   1 reports the means for single plans and family plans (plans that cover children) for the total premium and the employee contribution before and after the implementation of the ACA. The standard deviation is presented in parentheses. Table 1 suggests that total premiums and employee contributions were higher for both single and family plans in 2011 and 2012, but it is not clear from the summary statistics alone if these differences are being driven by the increasing trend in both types of plans as displayed in Figure 1 .
Individual-Level Survey Data
The second panel of Table 1 provides summary statistics for the SIPP data used. The SIPP is a nationally representative survey conducted by the U.S. Census Bureau. Interviews, which are conducted by either phone or in person, contain a core set of questions that are asked in each interview and a set of topical questions which include more detailed health insurance information than that available in just the core questions. We employ the core data files and topical modules three and six from the 2004 panel and four, seven, and ten from the 2008 panel. The SIPP provides a rich source of publicly available micro data that allows us to identify individual-level information 5 It is common to assume that the large majority of family plans do not charge per dependent. This assumption was implicitly applied by Antwi et al. (2013) when analyzing who takes up dependent coverage: "Furthermore, if the parent already has a full-family policy that covers younger children, the marginal cost of adding an older child is close to zero."
6 The premiums and employee contributions reported by the firms in the MEPS-IC reflect coverage that was actually taken up, instead of offered by the firm. 8 on health insurance.
For each individual we observe their health insurance status, what type of coverage they have, and how they receive it. For individuals who are the policy holders, we observe who else in the household is covered on the policy and if there are children or a spouse outside of the household who are covered on the policy. Therefore, for each employer sponsored health insurance plan we are able to distinguish between four types of plans: single plans, spouse plans, children only plans, and more general family plans.
In the second panel of Table 1 we define "Family Plans" as those that were directly affected by the dependent mandate because they covered children. These include children-only plans and family plans. Analyzing the total number of observations prior to the ACA, we see that of the data used in the analysis roughly 44 percent of the health insurance plans are single plans. This value increases to 46 when analyzing the ACA time period. In the topical modules, respondents are asked to report the amount they contributed towards health insurance premiums for the past 12 months. These topical modules are for the reference months of August though December. The timing of the topical modules aligns closely with the implementation of the dependent mandate. 7
The remaining summary statistics in the second panel of Table 1 describe the characteristics of the policy holder and are used as controls in the analysis.
Similar to the SIPP, the NHIS is a nationally representative annual survey that asks respondents about their health insurance status and contributions to employer sponsored health insurance.
Unfortunately, the survey does not provide similar details in the data as provided in the SIPP.
Specifically, the policy holder of an employer sponsored plan only reports if individuals in the household are covered by the insurance policy. Therefore, we are able to accurately define a plan as a family plan if it covers children in the home, but we are unable to identify the case in which the policy covers a dependent outside the home (which would often be the case when adding additional young adults to the plan). Furthermore, the publicly available NHIS data does not identify the state of residence of the respondent nor firm size of where the respondent is employed. Therefore, we are unable to do additional sensitivity tests across states that had previously passed a dependent mandate or across the size of the employee's firm.
Empirical strategy
To identify the effect of the ACA on the premiums and employee contributions of plans that cover children, we must implement a strategy that controls for contemporaneous effects of the health insurance market that may also impact premiums. Our identification strategy is to use singlecoverage health insurance plans as a control group for health insurance plans that cover children. Therefore, our identification assumption is that contemporaneous time varying effects in the health insurance market that may increase or decrease the premiums or employee contributions of health insurance plans are constant across the two types of plans after conditioning on our set of controls.
Using single plans as the control group in the difference-in-difference model will allow us to net out contemporaneous effects of the ACA and other factors that are not caused by the dependent mandate.
It can still be the case that the control group does not capture all of the unobserved factors that could affect the treatment group's premiums. Specifically, if the risk pool for single plans relative to family plans significantly changes during the first two years of the ACA, then the differences in premiums across the two plans would inappropriately be attributed to the dependent mandate.
As mentioned earlier, under the ACA, children with their own employer-based insurance are not allowed to switch to their parent's employer based coverage if the plan was in place prior to March of 2010. However, one significant change in the risk pool would be caused by young adults exiting employment. Antwi et al. (2013) and Depew (2014) find that dependent mandates decrease the labor market activity of young adults. Furthermore, Antwi et al. (2013) and Cantor et al. (2012b) show that young adults were less likely to be covered by their own employer-based plan after the ACA. This would cause the risk pool of plans that cover children to become healthier and the risk pool of single plans to become less healthy. Therefore, changes in the risk pool in this manner would bias our results against finding an increase in the premiums of plans that cover children relative to single plans.
The top panel of Figure 1 shows that premiums for family plans were increasing at a faster rate than premiums for single plans over the period of study. To compensate for this difference in trends we add plan specific linear time trends to the analysis. The middle panel of Figure 1 shows the premiums for the two types of plans after conditioning out plan specific linear time trends.
By conditioning for the plan specific linear time trends it appears that family plans and single plans follow a much similar pattern, however, the figure suggests that family plans may be more volatile over time than single plans. To further account for this volatility, we additionally include a specification with plan specific quadratic time trends in the analysis. The bottom panel of Figure   1 displays the premiums for family plans and single plans when conditioned on both plan specific linear and quadratic time trends.
In the data analysis we use the level of the premium and employee contribution rather than the logs of the premium and employee contribution. Because the MEPS-IC is in averages, we would not expect much skewness in the data. Figure 2 displays the density of the premiums and employee contributions for single and family plans in real dollars. Overall, the distributions are fairly symmetric, however, in the analysis we apply additional robustness tests using log of premiums and employee contributions.
To estimate the effect of the ACA on the premiums and employee contributions of plans that cover children we implement the following difference-in-difference strategy:
(1) Y ist represents either the level of total premiums or the level of employee contributions for plan i (family plan or single plan) in state s at time t. ACA is an indicator variable that takes the value of one for years greater than or equal to 2011. F amily is an indicator variable that takes the value of one if the plan covers children. We exclude employee-plus-one plans from the control group because these plans could potentially cover a dependent child instead of a spouse. θ s is a state fixed effect that will net out state specific differences between single plans and family plans.
γ t is a year fixed effect that will capture contemporaneous time shocks that affect both family plans and single plans. Factors such as anticipatory effects of the ACA that similarly affect both single 11 plans and plans that cover children will be captured in γ t . β i T rend controls for plan specific time trends, as discussed earlier. ε ist is an unobserved term that we assume is uncorrelated with the interaction of ACA and F amily. One significant caveat to our main empirical strategy is that the ACA also required insurance plans to cover children with pre-existing conditions at the same time as the implementation of the dependent mandate. Therefore, our difference-in-difference estimate under the framework described above will capture both the effect from the dependent mandate and from the pre-existing conditions clause for children. Although our prior is that the pre-existing conditions clause for children would have minimal effects on the premiums of family plans, we can formally test this by taking advantage of a prior mandate at the national level. In 1996, congress passed HIPAA, which among other things implemented a nationwide mandate for guaranteed issue in employer group plans with 2-50 employees. This guaranteed issue mandate requires small group plans to cover pre-existing conditions. Therefore, we are able to use information about premiums and employee contributions by firm size to test if the mandate for covering pre-existing conditions of children is significantly affecting premiums. This test will not be perfect because HIPAA's definition of pre-existing conditions is not exactly the same as the ACA's mandate. The ACA's pre-existing conditions mandate only covers children below the age of 19. Furthermore, under HIPAA, the pre-existing condition exclusion can be imposed on illnesses diagnosed not more than six months prior the enrollment date of the plan and the individual can be excluded from the plan for twelve months. 8 In general, the preexisiting conditions provision is likely stronger for children under the ACA then HIPAA. If the pre-existing conditions of children mandate had a small or zero effect, then we would expect the estimates across firm size to be very similar. If it had a large effect on premiums, then the premium increase should only be observed for large firms. We test this by separately estimating equation 1 for firms with less than 50 employees and 50 or more employees.
Prior to the ACA, 31 states had passed dependent mandate laws. As mentioned earlier, these laws did not affect self-insured firms and often excluded young adults because of marriage or student status. However, these state laws provide another source of variation to test the robustness of the empirical strategy. Specifically, we expect the effect of the federal mandate to be smaller in states that had previously implemented a dependent mandate than states that had not. In spite of the robust finding on total premiums, the results suggest that employers pass little to none of the increase of premiums on to employees in the form of increased employee contributions for plans that cover children. The coefficients for the effect of the mandate on employee contributions are relatively close to zero and statistically insignificant. The relatively large standard errors presented in columns 3 and 4 do not allow us to rule out that employee contributions did not change. However, when compared to the robustness and magnitude of the evidence presented in columns 1 and 2, the results suggest that if employee contributions did increase as a result of the ACA's dependent mandate, the increase was likely not substantive. Table 3 provides the results from various robustness checks. The top panel of Table 3 is for the dependent variable: total premiums; and the bottom panel of Table 3 is for the dependent variable: anomalous result is in column 3 which suggests a much larger effect on the premiums of family plans. However, this result is not statistically different than the main result in column 1. It is also worth noting the differences of the estimates on the log instead of the level. By using levels, the point estimates from the main specifications suggested an increase by 2.5 percent to 2.8 percent.
Results
Premiums and Employee Contributions
However, the results found in columns 2, 4 and 6 are consistent with a smaller, but not statistically different estimate of 2.1 percent. Column 8 reports an estimate that is not statistically different than the others, but suggests an increase in total premiums by 3.4 percent.
The robustness checks on the results for employee contributions, presented in the bottom panel of their affiliated standard errors, and the difference in the magnitude between the coefficient on total premiums relative to the coefficient on employee contributions, it is likely that if employee contributions of family plans did actually increase relative to the employee contributions of single plans, it was not by a large margin relative to the increase in total premiums.
As a final robustness test we present the results from a placebo analysis that randomly assigns the implementation of the ACA to be between the years of 2004 and 2011. We then iterated over this procedure 1000 times. If one was concerned that there was something mechanical about the regression analysis and therefore the previous results are just capturing unaccounted for differences in trends between the two types of plans, then the results of the placebo analysis should help alleviate this concern. The results from the placebo test are presented in Table 4 . The DD coefficient is the mean estimate over the 1000 replications and the standard deviation of the mean is presented in parentheses. Across all four specifications, the standard deviations are of similar magnitude as the standard errors presented in Tables 2 and 3 , but the point estimates are very close to zero. As a result, Table 4 suggests that the results of the analysis are not being mechanically driven by the regression analysis.
It should be noted that the results come with two identification issues that work against finding an increase on premiums and employee contributions. First, some firms may have reported premiums for a family of four. For these firms, increases in the number of dependents would affect the total premium by only the composition of the risk pool and not by the size of the risk pool. Because young adults are typically healthy and premiums reported for a family of four are independent of the size effect, the difference-in-difference estimate would be biased downwards toward zero. Second, likely changes in the risk pool of single plans would also bias the difference-in-difference estimator against finding an increase on premiums and employee contributions. Both Antwi et al. (2013) and Cantor et al. (2012b) find that the ACA's dependent mandate reduced the number of young adults who were covered by a private health insurance plan in their own name. Therefore, the risk pool of single plans would become less healthy and as a result the premiums and employee contributions of single plans are likely to increase. Similarly, this also would bias the difference-in-difference estimate downwards.
Concurrent Effects from other ACA provisions?
The dependent coverage mandate was implemented in September of 2010, much earlier than most of the Affordable Care Act's provisions. However, a handful of other ACA provisions were implemented in 2010, including one that could be expected to affect the premium differential between plans that cover children and single-coverage plans. Beginning September 23rd, 2010 (the same day the dependent coverage mandate took effect), children under age 19 could no longer be denied insurance from group plans due to a pre-existing condition. This regulation should also be expected to increase the relative cost of plans that cover children. Our results described above are unable to distinguish how much of the premium increase in plans that cover children is due to the dependent coverage mandate as opposed to the pre-existing conditions for children clause.
In order to distinguish the effects of the two laws, we take advantage the federal Health Insurance Portability and Accountability Act of 1996 (HIPAA) that required small-group plans (firms with 2 to 50 employees) to offer insurance even to those with pre-existing conditions. The ACA's guaranteed issue law should likely target large firms more than small firms because of HIPAA.
However, because the pre-existing provision is stronger under the ACA, small firms may still be affected, but likely by a smaller degree than large firms.
MEPS data allows us to distinguish firms with 50 or more employees from firms with fewer than 50 employees. Columns one and two of Table 5 show that firms with 50 or more employees saw a $540 increase in the total premiums of plans that cover children following the legal changes 16 in September of 2010. Firms with fewer than 50 employees saw the premiums of their plans that cover children increase only $450. However, we find that these point estimates are not statistically different from each other. The point estimates do align with the notion that large firms were more affected than small firms, because of the pre-existing provision. The fact that the point estimates are similar in size suggests that the dependent mandate was likely the driving force behind rising premiums and the mandate for pre-existing conditions of children likely played a much smaller role. However, we can not exclude that this finding is driven by the dependent coverage mandate having a stronger effect on large firms for reasons other than the pre-existing conditions provision for children. The results for the employee contribution of premiums are reported in columns three and four of Table 5 . Our estimates of the effect of the mandate on the employee contribution at both large and small firms remain relatively small in magnitude and statistically insignificant.
State Dependent Coverage Laws
Prior to the ACA, 31 states had passed their own versions of a dependent coverage mandate. While these laws were more narrow in scope than the federal mandate, it is likely that they still had some effect on premiums. Monheit et al. (2011) and Levine et al. (2011) show that these laws increased the probability that a young adult was covered through a parent's plan. We present results across the two types of states (states that had passed dependent mandates prior to the ACA and states that had not) in Table 6 . According to the point estimates from the regression analysis, we find that states which had previously passed their own versions of a dependent coverage mandate saw premiums increase by $251 for plans that cover children relative to single plans. However, this estimate is not statistically different from zero. States that had not passed their own dependent coverage mandates, by contrast, saw a $642 increase in the premiums of plans that cover children.
This estimate is statistically significant at the 5 percent level. When contrasting the point estimates from the two types of states we find that the estimates are not statistically different from each other.
These results show the robustness of the main estimates (found in Table 2 ) because we expect the point estimates to be positive for both types of states, and we expect the point estimate to be larger for states that had not previously passed a dependent mandate law. Specifically, state laws that implemented dependent mandates prior to the ACA only affected fully-insured firms. Fronstin (2012) finds that 58.5 percent of employees with employer-based coverage are at firms that are self insured. Therefore, we would expect the point estimate from states with a previous law to be approximately one-half the magnitude of the point estimate from states that previously did not have a law. Similar to the results presented earlier, we find the effect of the mandate on employee contributions to plans that cover children is statistically insignificant for both groups.
One alternative mechanism that our identification strategy is unable to resolve is that employee contributions are increasing through cross subsidization of single plans. Specifically, firms who face higher total costs because of the increase in premiums for family plans from the dependent mandate may offset the increase in costs by increasing the required employee contributions for both single and family plans. Specifically, a firm may observe that the total premium across all plans has increased and therefore the firm increases the employee contribution across all plans at similar rates.
Using Individual-Level Survey Data as a Robustness Check
The above results were found using state-level data from the MEPS-IC. To further show the robustness of our results we employ data from the 2004 and 2008 SIPP panels. The advantage of the SIPP is that it provides individual-level data which allows us to use much finer demographic control variables. The SIPP also distinguishes between family plans that cover only children, those which cover only spouses, and those which cover both. The disadvantage of the SIPP is that it only provides information on employee contributions. Individuals may not know how much their employers are paying, and the survey only asks about the employee contribution towards premiums.
We follow a strategy similar to the one described in section 4. Our sample consists of employed individuals of the ages of 25 through 65. We limit the data to individuals who are policy holders for employer-based health insurance coverage. The outcome of interest is the log of the amount paid by the employee for health insurance in the last 12 months. Our regression equation to estimate the effect of the ACA on employee contributions to plans that cover children is
Y ist is the log of the employee's paid contribution to health insurance. i indicates an individual, s indicates a state, and t represents a year. F amily takes the value of one if the group plan covers children (children plans or spouse and children plans) and zero otherwise. The micro-level data allows us to control for factors that are specific to the individual. X includes controls for type of insurance: indicator for a family plan (the omitted group is single plans) and plan specific time trends. In addition, we control for age and age squared, gender, marital status, race (black, white, or other), an indicator for household income that is below the federal poverty line, and indicators for education levels. θ st is a state-by-year fixed effect and its inclusion allows us to control for time-varying contemporaneous effects that are constant across plans that cover children and plans that do not cover children.
To additionally check the robustness of the estimates obtained in the SIPP we employ the NHIS, which also asks information about contributions to health insurance premiums. We follow the same framework presented in equation 2 in all dimensions when possible. The NHIS does not have state identifiers available in the public use data that causes us to use controls at the region level, instead.
Also, the NHIS does not precisely define the plan type like the SIPP. Therefore, we roughly define plans in two ways: plans that cover children and plans that do not cover children. The NHIS does not reveal if the plan covers children outside of the home. Therefore, we likely have defined some plans as non-children plans when in reality they cover children not in the household.
Employing the difference-in-difference strategy with the SIPP data leads to similar results as 9 As a robustness check we drop 2010 and find similar results to those presented in the next section.
with the MEPS-IC data, as shown in Table 7 . The difference-in-difference estimate of the dependent coverage mandate on employee contributions is statistically insignificant. The result is robust to the inclusion of state fixed effects, plan specific linear time trends, plan specific quadratic time trends and state-year fixed effects. Across the four presented specifications, the test statistic on rejecting a null hypothesis of no effect is always less than one. 10 Table 8 shows that the difference-in-difference estimates of the dependent mandate on employee contributions remains statistically insignificant at both large and small firms, and in states with and without their own dependent coverage laws. These results support the case that employee contributions to health insurance premiums for plans that cover children relative to plans that do not cover children did not substantially increase as a result of the dependent mandate. However, it is worth noting that the standard errors are quite large when the analysis is broken down by firm size and previous state laws.
Like the SIPP, the NHIS provides data on employee contributions, but lacks information on the total premiums paid. One advantage of the NHIS is that it provides a slightly larger dataset, with 105,058 observations from 2003-2012, compared to 37,120 in the SIPP over the same period.
However, the publicly available NHIS does not report state of residence nor size of the firm. Our results using the NHIS, shown in Table 9 , are similar to our previous results: the dependent coverage mandate has no statistically significant effect on employee contributions to plans that cover children relative to plans that do not cover children. Similarly to the previous analyses we find point estimates that are commonly negative and the test statistics for the point estimates are relatively small. Furthermore, this result is robust to the inclusion of region fixed effects, plan specific linear time trends, plan specific quadratic time trends and region-year fixed effects.
Discussion
Our results can be summarized into two main findings. First, the dependent coverage mandate led to an estimated 2.5-2.8 percent increase in the premiums of plans covering children relative to single-coverage plans. Second, we find no evidence that employers passed this increase in premiums on to employees in the form of increased employee contributions to plans covering children relative to plans that do not cover children. Furthermore, we can not rule out that firms cross subsidize the increase in premiums of family plans with employee contributions of single plans. In fact, the possibility that cross subsidization did occur as a result of the dependent mandate is consistent with the finding that total premiums of family plans increased relative to single plans but employee contributions of family plans relative to single plans did not increase.
Quantifying the Premium Effect
The finding of a 2.5-2.8 percent increase in premiums for plans covering children may seem small, but it is in fact large in two ways. First, it is large relative to estimates of the effects of other health insurance benefit mandates. Two other papers that estimate the effect of benefit mandates on premiums, LaPierre et al. (2009) and Bailey (2013b) , found no significant increase on premiums and an increase on premiums of 1.1 percent, respectively. However, the ACA's dependent coverage mandate should be expected to have relatively larger effects because the state-level mandates analyzed by the two previous papers exempted self-insured firms and were more limited in scale. people. Therefore, the dependent coverage mandate increased the pool of those covered on a plan that covers children by 2.13 percent. Therefore, estimates in the range of 2.5-2.8 percent are larger than the increase in coverage, although not statistically different.
Adverse and Advantageous Selection
Our results provide some evidence against the importance of imperfect information in the market for family plans. Traditionally, economists have worried that imperfect information leads to adverse selection, causing failures in the market for insurance. Under adverse selection, the marginal cost curve slopes downward because those with private knowledge of their high medical costs are the first to purchase insurance. This leads to an inefficiently low level of insurance. While adverse selection is a very common concern in health insurance markets, it is also possible for markets to have the opposite problem of advantageous selection, which leads to an inefficiently high level of insurance.
Advantageous selection can occur when risk aversion is negatively correlated with health costs, so that individuals with lower expected costs are actually more likely to buy insurance. 11 This case is somewhat plausible for adults in the market for single coverage, since risk aversion can lead to both a demand for insurance and to taking precautions that increase one's health and safety. It may be even more plausible in the case of family plans because parents may feel protective and risk-averse toward their children. Therefore, they may exert more effort to insure them.
The dependent coverage mandate causes the demand for family health insurance plans to shift to the right. In the adverse selection case, this increase in demand causes premiums to decrease, because the marginal buyers have lower costs. This decrease in marginal costs was observed in the individual mandate in Massachusetts by Hackmann et al. (2012) . In the advantageous selection case, the increase in demand causes premiums to increase, because the marginal buyers have higher costs. Our results provide evidence that those acquiring insurance due to the dependent mandate have premiums similar to or even slightly higher than the average member of a family plan before the mandate. A 2.13 percent increase in the quantity of individuals covered by family plans led to a 2.5-2.8 percent increase in premiums. Therefore, our point estimates could be suggestive of advantageous selection if premiums in fact increased by more than 2.13 percent.
One justification for insurance mandates is to overcome the market failure of adverse selection.
But our results do not provide strong evidence of adverse selection, rather, our results are more consistent with symmetric information or advantageous selection. In the Einav et al. (2010) framework for insurance markets, a mandate actually reduces welfare in the case of advantageous selection by causing over-insurance. So if we strictly limit our view to the market for health insurance, the welfare effects of the mandate are uncertain. However, the welfare effects of the mandate may in 11 See Einav et al. (2010) and Einav and Finkelstein (2011) that describe adverse and advantageous selection using supply and demand graphs, and explain how to distinguish between them empirically.
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fact be larger in other related markets, such as the labor market.
Future Effects of the Mandate
The future welfare effect of the dependent coverage mandate is not clear because it depends on how the law interacts with other components of the ACA. This low cost option of enrolling young adults as dependents will cause many young adults not to enter the exchanges in 2014. "The wisdom of maintaining the federal expansion will very likely depend on the key issues of who will bear the costs of covering young adults and how risks will be spread in light of this reform provision" (Cantor et al., 2012a) . When young adults gain coverage as dependents, the federal government will avoid the cost of subsidies through the exchange. However, a major concern for the viability of the exchanges is that the lack of young and healthy participants will lead to an adverse selection death spiral.
Conclusion
In this paper we find that the Affordable Care Act's dependent coverage mandate led to a 2.5-2.8 percent increase in the premiums of employer-based family health insurance plans. Our estimate of the premium increase is consistent with the increase in the number of young adults who gain access to their parent's plan. We show that this result is not due to the confounding effects of state laws or other ACA provisions. We also find that employers likely did not offset the increase in premiums by increasing employee contributions to family plans relative to single plans. However, we can not rule out that employers offset the increase in premiums from the dependent mandate through cross-subsidization of single plans. Rather, our results are consistent with the outcome that firms do offset some of the increase in premiums by cross-subsidization.
While it has been suggested that the dependent mandate is a relatively inexpensive method of decreasing the uninsurance rate of young adults, we find that the increase in total premiums is at least on par with the increase in the pool of individuals covered on family plans. In addition to directly contributing to the discussion on policy effects of the ACA, this paper contributes to the general literature by showing how a large scale benefit mandate affects total premiums, and by
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showing that the increase in premiums is not necessarily directly offset by an increase in employee contributions for the group directly affected. Furthermore, any welfare analysis of the ACA should consider that adding dependents to family plans through the dependent mandate came at a cost that is consistent with the increase in the size of the stock of added dependents. The unit of observation is a state single or family employer sponsored health insurance plan and each regerssion is weighted by the population of workers with employer sponsored health insurance in the state. Each column presents the results from a separate regression. The dependent variable in columns 1-2 is the total premiums of the plan. The dependent variable in columns 3-4 is the employee contribution of premiums. b Standard errors clustered on the state are presented in parentheses. c * 0.10, ** 0.05 and ***0.01 denote significance levels. is a state single or family employer sponsored health insurance plan and each regerssion is weighted by the population of workers with employer sponsored health insurance in the state. Each column presents the results from a separate regression. Each set of regression analysis controls for plan fixed effects, year fixed effects, state fixed effects, plan specific linear time trends, and plan specific quadratic time trends. In the odd numbered columns, the dependent variable is the level of either the total premiums or the level of employee contributions. In the even numbered columns, the dependent variable is the log of either the total premiums or the log of employee contributions. Each column presents the results from a separate regression. Each set of regression analysis control for plan fixed effects, year fixed effects, state fixed effects, plan specific linear time trends, and plan specific quadratic time trends. b Standard errors clustered on the state are presented in parentheses. c * 0.10, ** 0.05 and ***0.01 denote significance levels. 
